In this paper, we propose a target-tracking system for a mobile robot equipped with a stereo camera. Mobile service robots with the ability to track a specific person in dynamic environments have been required. In such environments, varying illumination and the presence of multiple people are challenges to carrying out target tracking. Color and location information is used for the target's features, that are useful for distinguishing a target from the other people. However, color information is not resilient to illumination changes. On the other hand, location information might be infeasible when non-target people present in the environments. Therefore, it is necessary to combine each information according to the situations, in which either information is infeasible to use as the feature. In order to make the system robust to varying illumination and presence of non-target people, a parameter of illumination changes is introduced in this paper. The parameter is defined using automatically adjusted white balance. The color and location features are weighted based on white-balance changes to determine a target. The effectiveness of the proposed system is verified through target-tracking experiments in outdoor environments. It is demonstrated that the proposed method can successfully recognize a target in the environments where the lighting condition changes extremely and non-target people present.
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Five Elements Robotics, 2015 Raibert et al., 2008 Stewart Golf Limited, 2015 Doog Inc., 2015 Katz et al., 2008 Hebert, 2000 Mattos and Grant, 2004 Lee et al., 2006 1 磯邉 柚香 Fig. 3 Example of extreme white-balance changes. The interval of these frames is about 0.06 s. However, the white balance extremely changes. It becomes difficult to detect a target based on color infomation. Fig. 4 The influence of white-balance changes on color information. The blue line shows degrees of dissimilarity between the color information of a calculated target on each frame and that of a predetermined target, and the changes in white balance are given as a red line. It is seen that, as the white-balance changes severely, the dissimilarity tends to change as well. . By dividing the plane and calculating projected points in each cell, the histogram of the points is executed. In (c), the more points a cell includes, the closer to red the color becomes. In order to detect candidate regions of human, the cells which include many points are extracted and labeled. A region which is enclosed by a red rectangle shows a candidate region. In a disparity image, the pixels corresponding to a candidate region are showed as white, and the other pixels are showed as black. Then, the executed binary image shows human silhouette. The threshold value of projected points in one cell which is extracted to be labeled 1000
The The threshold α th in (5) 0.25
The proportionality constant p between α and |W | 0.8 13 6.9 fps 1728 Fig. 10 Details of each frame that the evaluation values consist of. In A frames, a target is identified correctly. B shows the frames that non-target is detected as a target. If no object is identified as a target despite target's presence, the frames are classified to C frames. Fig . 24 Though the color of the target's clothes was changed frequently, the target was identified correctly. It was due to the weighting based on the changes in white balance and the updating.
(a) 519th (b) 560th (c) 611st Fig. 25 The C frames caused by no change in white balance. When there was the target between lights from the rooms, the luminance changed though white balance did not change.
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